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CLAIMS 



1. Use^of a-cyclodextrin or a derivative thereof for the preparation of a 
pharmaceutical composition for the oral administration of a LH-RH peptide analogue 

5 or one of its pharmaceutical^ acceptable salt. 

2. Use according to claim 1 wherein said peptide analogue has the 
formula (SEQ ID N° : 1) : 

A1.-A2-A3-A4-A5-A6-A7-A8-Pro-Z (A) 
in which : ^ 

10 - A1 is pGlu ; D-pGIu ; Sar ; AcSar ; Pro or a derivative thereof ; Ser ; D-Ser ; 

Ac-D-Ser ; Thr ; D-Thr \ Ac-D-Thr ; or an optionally substituted and/or acylated 
aromatic D-amino acid; ^ 

- A2 is a direct bond ;\His ; or an optionally substituted aromatic D-amino acid; 

- A3 is an optionally substituted aromatic L- or D-amino acid; 
15 - A4 is Ala, Ser, D-Ser, MeSer, SerfOBu*), Ser(OBzl) or Thr; 

- A5 is an optionally substituted aromatic L-amino acid or an optionally 
substituted basic L- or D-amino\acid ; 

- A6 is Gly ; (S)-spirolactaij^to/; D-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D- 



Asn; D-Pen ; D-(S-Me)Pen yp-rtS-EtJPen ; D-Ser(OBu') ; D-AspfOBu 1 ) ; D- 
20 Glu(OBu l ) ; D-ThrfOBu*) ; D-C/sfbsu 1 ) ; D-Ser(OR 1 ) where Ri is a sugar moiety ; 
an aza-amino acid ; D-His which may be substituted on the imidazole ring by a (d- 
C 6 )alkyl, a (C 2 -C 7 )acyl or a benzyl \jroup ; an aliphatic D-amino acid with a (d- 
C e )alkyl or a (C 3 -C 6 )cycloalkyl side Iphain ; an optionally substituted aromatic D- 
amino acid ; D-cyclohexadienyl-Gly ; Ip-perhydronaphthyl-Ala ; D-perhydrodiphenyl- 
25 Ala ; or an optionally substituted basic \- or D-amino acid; 

- A7 is a linear, branched or cycl\c aliphatic L-amino acid of 3 to 20 carbon 

atoms which may be N-alpha-substituted by a (d-C 4 )alkyl group optionally 

substituted by one or several fluorine atoms ; 

\ 

- A8 is an optionally substituted basic\L- or D-amino acid; 

30 - Z is GlyNH 2 ; D-AlaNH 2 ; azaGlyNhl\ ; or a group -NHR 2 where R 2 is a (d- 

C 4 )alkyl which may be substituted by an hydrpxy or one or several fluorine atoms ; a 
(C 3 -C 6 )cycloalkyl ; or a heterocyclic radical selected from morpholinyl, pyrrolidinyl 



and piperidyl. 



\ 



3. Use\according to claim 2 wherein said peptide analogue has the 
formula (SEQ ID N°\: 2) : 

\A1 -His-A3-A4-A5-A6-A7-A8-Pro-Z (I) 

in which: 

5 - A1 is pGlu, Sartor AcSar; 

- A3 is an optionally substituted aromatic L-amino acid; 

- A4 is Ala, Ser, D^-Ser, MeSer, SerfOBu*), Ser(OBzl) or Thr; 

- A5 is an optionally substituted aromatic L-amino acid ; 

- A6 is Gly ; D-Pro\ ; (S)-spirolactam-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D- 
10 Pen ; D-(S-Me)Pen ; D-(S-Et)Pen ; D-Ser(OBu l ) ; D-Asp(OBu*) ; D-GlufOBu 1 ) ; D- 

Thr(OBu*) ; D-CysfOBu 1 ) ;^D-Ser(ORi) where Ri is a sugar moiety ; an aza-amino 
acid ; D-His which may be substituted on the imidazole ring by a (d-C 6 )alkyl or a 



benzyl group ; an aliphatic^D-amino acid with a (d-C 8 )alkyl or a (C 3 -C 6 )cycloalkyl 
side chain ; an optionally substituted aromatic D-amino acid ; D-cyclohexadienyl-Gly ; 
15 D-perhydronaphtyl-Ala ; D-perhydrodiphenyl-Ala ; or an optionally substituted basic 
D-amino acid; 

- A7 is a linear, branched or cyclic aliphatic L-amino acid of 3 to 20 carbon 
atoms which may be N-alp\ia-substituted by a (d-d)alkyl group optionally 
substituted by one or several fluonfTfe atoms; 

20 - A8 is an optionally substiiutedoasic L-amino acid; 

- Z is GlyNH 2 ; azaGlyNb^or a group -NHR 2 where R 2 is a (d-d)alkyl which 
may be substituted by an ^hydroxy or one or several fluorine atoms ; a (C 3 - 
C 6 )cycloalkyl ; or a heterocyclic radical selected from morpholinyl, pyrrolidinyl and 
piperidyl. ^ 

25 4. Use according to claim 3 wherein said peptide analogue has the 

formula (SEQ ID N° : 3) : 

pGlu-His-A3-Ser-A5- v A6-A7-Arg-Pro-Z (II) 
in which A7 is Leu, Tie, Nle, Hoi, Klpg, Cha or Ada, which may be N-alpha- 
substituted by a methyl or ethyl group) optionally substituted by one or several 
30 fluorine atoms. 

5. Use according to claim 3\wherein said peptide analogue has the 
formula (SEQ ID N° : 4) : 

pGlu-His-A3-Ser-A5-A6-A7-^Arg-Pro-Z (III) 

in which: 



are 



- A3 and A5 are each independently Phe, Tyr, Trp, 2MeTrp, HPhe, HTyr, Nal, 
1 Nal, Bal, Pal, 4Pal, for pCIPhe ; 

- A6 is (S)-spiralactam-Pro ; Gly; D-Pro ; D-SerfOBu 1 ) ; D-Asp(OBu*) ; D- 
GIu(OBu') ; D-ThrfOBY) ; D-Cys(OBu'); D-His or D-His(Bzl) ; D-Ala, D-Leu, D-Tle, 

5 D-Nle, D-Hol, D-Npg oft D-Cha ; D-Phe, D-HPhe, D-Tyr, D-HTyr, D-Trp, D-2MeTrp, 
D-Nal, D-1 Nal, D-Bal, \D-Pal, D-4Pal, or D-pCIPhe; D-cyclohexadienyl-Gly ; D- 
perhydronaphtyl-Ala ; D-perhydrodiphenyl-Ala ; or D-APhe optionally substituted by 
an aminotriazolyl group ; \ 

- A7 is Leu, Npg or Cha, which may be N-alpha-substituted by a methyl group; 
10 - Z is GlyNH 2 ; azaGlyl^H 2 or -NC 2 H 5 . 

6. Use according to claim 3 wherein said peptide analogue has the 
formula (SEQ ID N° : 5) : ^ 

pGlu-His-Trp-Ser-Tyr-A6-A7-Arg-Pro-Z (IV) 
in which: \ 
15 - A6 is (S)-spirolactam-Pro,/G)-Leu, D-Ala, D-Nal, D-Phe, D-SerfOBu*) or D- 



Trp; 



- A7 is Leu, MeLeu, Npg ot/MeNpg; 

- Z is GlyNH 2 ; azaGlyNH^or \nC 2 H 



5- 

7. Use according to one\of claims 3 to 6 wherein the peptide analogue 
20 is selected from the group consisting of leuprorelin, [Npg 7 ]-leuprorelin, triptorelin, 

[Npg 7 ]-triptorelin, goserelin, [Npg 7 ]-goserelin, buserelin and [Npg 7 ]-buserelin. 

8. Use according to claim \2 wherein said peptide analogue has the 
formula (SEQ ID N° : 6) : 

A1 -A2-A3-A4-A5-A6\A7-A8-Pro-Z (I') 

25 in which: 

- A1 is pGlu ; D-pGlu ; Sar ; AcSar ; Pro or a derivative thereof ; Ser ; D-Ser ; 
Ac-D-Ser ; Thr ; D-Thr ; Ac-D-Thr ; or an\ optionally substituted and/or acylated 
aromatic D-amino acid; ^ 

- A2 is a direct bond or an optionally substituted aromatic D-amino acid; 
30 - A3 is an optionally substituted aromatic IA- or D-amino acid; 

- A4 is Ala, Ser, D-Ser, MeSer, SerfOBu*), Ser(OBzl) or Thr; 

- A5 is an optionally substituted aromatic L-amino acid or an optionally 
substituted basic L- or D-amino acid; 



\ 



\ 

- A6 is Gly \ (S)-spirolactam-Pro ; D-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D- 
Asn ; D-Pen ; D-(S-Me)Pen ; D-(S-Et)Pen ; D-Ser(OBu') ; D-Asp(OBu l ) ; D-Glu(0- 
Bu l ) ; D-Thr(0-Bu l )\; D-Cys(0-Bu l ) ; D-SerfO-R^ where Rt is a sugar moiety ; an 
aliphatic D-amino a^cid with a (C^CsJalkyl or a (C 3 -C 6 )cycloalkyl side chain ; an 

5 optionally substitute^ aromatic D-amino acid ; D-cyclohexadienyl-Gly ; D- 
perhydronaphthyl-Ala^ D-perhydrodiphenyl-Ala ; or an optionally substituted basic 
L- or D-amino acid; 

- A7 is a linear, branched or cyclic aliphatic L-amino acid of 3 to 20 carbon 
atoms which may be^N-alpha-substituted by a (d-C^alkyl group optionally 

10 substituted by one or several fluorine atoms; 

\ 

- A8 is an optionally substituted basic L- or D-amino acid; 

- Z is GlyNH 2 or D-AlkA. / 

9. Use accorcUm'fo claim 8 wherein the peptide analogue has the 
formula (SEQ ID N° : 7): 

15 Ac-D-Nal-DJpCffhe-D-Pal-Ser-A5-A6-A7-A8-Pro-D-AlaNH 2 (ir) 
in which : \ 

- A5 is Tyr, HTyr, MeTyr,\MeHTyr, NicLys or IprLys; 

- A6 is (S)-spirolactam-R^o, D-Arg, D-NicLys, D-lprLys, D-Cit, D-HCit or D- 
Asn; \ 

20 - A7 is Leu, MeLeu, Npg orVMeNpg; 

- A8 is Arg, NicLys or IprLysl 

10. Use according to claim 8 or 9 wherein the peptide analogue is 

selected from the group consisting of antide, [Npg 7 ]-antide, cetrorelix, [Npg 7 ]- 

\ 

cetrorelix, abarelix and [Npg 7 ]-abare1ix. 
25 11. Use according to one\of claims 1 to 10 wherein the a-cyclodextrin 



derivative is selected from the group consisting of methylated a-cyclodextrin, 
hexakis(2,3,6-tri-0-methyl)-a-cyclodextr:in, carboxymethylated a-cyclodextrin and 
phosphated a-cyclodextrin. \ 

12. Use according to one of claims 1 to 11 of a-cyclodextrin or 
30 hexakis(2,3,6-tri-0-methyl)-a-cyclodextrin.\^ 

13. Use according to one of claims 1 to 12 wherein the pharmaceutical 
composition is intended to be delivered to the\gastrointestinal tract. 



14. Use accdrding to one of claims 1 to 13 wherein the pharmaceutical 
composition is intended for the treatment of infertility, hypogonadic or hypergonadic 
states. I 

15. Use according to one of claims 1 to 13 wherein the pharmaceutical 
composition is a contraceptive agent. 

16. Use according to one of claims 1 to 13 wherein the pharmaceutical 
composition is intended for\the treatment or prevention of prostate cancer or benign 
prostatic hypertrophy. 

17. Use accordiytei tb one of claims 1 to 13 wherein the pharmaceutical 
composition is intended for the treatment or prevention of breast cancer, j 

18. Use according \o one of claims 1 to 13 wherein the pharmaceutical 
composition is intended for tnp treatment or prevention of sex hormone-related 
benign or malignant tumors. 

19. Use according to 6ne of claims 1 to 13 wherein the pharmaceutical 
composition is intended for the treatment or prevention of sex hormone-independent 
but LH-RH sensitive benign or malignant tumors. 

20. Use according to one of claims 1 to 13 wherein the pharmaceutical 
composition is intended for the treatment or prevention of benign or malignant 
lymphoproliferative disorders. 

21 . A pharmaceutical composition for the gastrointestinal delivery by oral 
administration of a LH-RH peptide analogue which comprises a therapeutically 
effective amount of said peptide analogue in combination with a-cyclodextrin or a 
derivative thereof. 

22. The pharmaceutical composition according to claim 21 which further 
comprises excipients suitable for the gastrointestinal delivery of the peptide 
analogue. 

^^-^23. The pharmaceutical composition according to claim 21 or 22 wherein 
aid peptide analogue ha's the formula (SEQ ID N° : 1) : 

A1 -A2-A3-A4-A5-A6-A7-A8-Pro-Z (A) 
in which : \ 

- A1 is pGlu ; D-pGlu ; ^>ar ; AcSar ; Pro or a derivative thereof ; Ser ; D-Ser ; 
Ac-D-Ser ; Thr ; D-Thr ; Ac-D-Thr ; or an optionally substituted and/or acylated 
aromatic D-amino acid; 

- A2 is a direct bond ; His ; or an optionally substituted aromatic D-amino acid; 
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j^P^P*' ^3 is V n optionally substituted aromatic L- or D-amino acid; 
JO /' - A4 is Ala, Ser, D-Ser, MeSer, Ser(OBu'), Ser(OBzl) or Thr; 

( • A5 is an optionally substituted aromatic L-amino acid or an optionally 

substituted basic\L- or D-amino acid; 
5 - A6 is Gly ;\(S)-spirolactam-Pro ; D-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D- 

Asn ; D-Pen ; D-Vs-Me)Pen ; D-(S-Et)Pen ; D-SerfOBu*) ; D-AsppBu*) ; D- 
GlufOBu 1 ) ; D-ThrfOBu 1 ) ; D-CysfOBu*) ; D-Ser(OR 1 ) where Ri is a sugar moiety ; 
an aza-amino acid ; DrHis which may be substituted on the imidazole ring by a (C r 
C 6 )alkyl, a (C 2 -C 7 )acyl\or a benzyl group ; an aliphatic D-amino acid with a (d- 
10 C e )alkyl or a (C 3 -C 6 )cycloalkyl side chain ; an optionally substituted aromatic D- 
amino acid ; D-cyclohexadienyl-Gly ; D-perhydronaphthyl-Ala ; D-perhydrodiphenyl- 
Ala ; or an optionally substituted basic L- or D-amino acid; 

- A7 is a linear, brari^hed or cyclic aliphatic L-amino acid of 3 to 20 carbon 
atoms which may be N-alpha-substituted by a (d-C^alkyi group optionally 

15 substituted by one or severalwluorine atoms; 

- A8 is an optionally substituted basic L- or D-amino acid; 

- Z is GlyNH 2 ; D-AlaNhli ; azaGlyNH 2 ; or a group -NHR 2 where R 2 is a (d- 
C 4 )alkyl which may be substituted by an hydroxy or one or several fluorine atoms ; a 
(C 3 -C 6 )cycloalkyl ; or a heterocyclic radical selected from morpholinyl, pyrrolidinyl 

20 and piperidyl. \ 

24. The pharmaceutical composition according to claim 23 wherein said 
peptide analogue has the formula (SEQ ID N° : 2) : 
^ A1 -His-A3-A4-A5-A6-A7-A8-Pro-Z (I) 

in which: 

25 - A1 is pGlu, Sar or AcSar; 

- A3 is an optionally substituted aromatic L-amino acid ; 

- A4 is Ala, Ser, D-Ser, MeSer, SerfOBu*), Ser(OBzl) or Thr; 

- A5 is an optionally substituted aromatic L-amino acid ; 

- A6 is Gly ; D-Pro ; (S)-spirolactam-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D- 
30 Pen ; D-(S-Me)Pen ; D-(S-Et)Pen ; D-Ser(OBu ! ) ; D-Asp(OBu ! ) ; D-GIufOBu*) ; D- 

Th^OBu 1 ) ; D-Cys(OBu l ) ; D-Ser(ORi) where Rt is a sugar moiety ; an aza-amino 
acid ; D-His which may be substituted on the imidazole ring by a (d-C 6 )alkyl or a 
benzyl group ; an aliphatic D-amino acid with a (CVCtOalkyl or a (C 3 -C 6 )cycloalkyl 
side chain ; an optionally substituted aromatic D-amino acid ; D-cyclohexadienyl-Gly ; 



D-perhydronaphtyl-Ala ; D-perhydrodiphenyl-Ala ; or an optionally substituted basic 
D-amino acid ; 

- A7 is a linear, branched or cyclic aliphatic L-amino acid of 3 to 20 carbon 
atoms which may be N-alpha-substituted by a (d-C 4 )alkyl group optionally 

5 substituted by one or several fluorine atoms; 

- A8 is an optionally substituted basic L-amino acid; 

- Z is GlyNH 2 ; azaGlyNH 2 ; or a group -NHR 2 where R 2 is a (Ci-C 4 )alkyl which 
may be substituted by an hydroxy or one or several fluorine atoms ; a (C 3 - 
C 6 )cycloalkyl ; or a heterocyclic radical selected from morpholinyl, pyrrolidinyl and 

10 piperidyl. 

25. The pharmaceutical composition according to claim 24 wherein said 
peptide analogue has the formula (SEQ ID N° : 3) : 

pGlu-His-A3-Ser-A5-A6-A7-Arg-Pro-Z (II) 
in which A7 is Leu, Tie, Nle, Hoi, Npg, Cha or Ada, which may be N-alpha- 
15 substituted by a methyl or ethyl group optionally substituted by one or several 
fluorine atoms. 

26. The pharmaceutical composition according to claim 24 wherein said 
peptide analogue has the formula (SEQ ID N° : 4) : 

pGlu-His-A3-Ser-A5-A6-A7-Arg-Pro-Z (III) 

20 in which: 

- A3 and A5 are each independently Phe, Tyr, Trp, 2MeTrp, HPhe, HTyr, Nal, 
1Nal, Bal, Pal, 4Pal, or pCIPhe ; 

- A6 is (S)-spirolactam-Pro ; Gly; D-Pro ; D-Ser(OBu l ) ; D-Asp(OBu*) ; D- 
Glu(OBu ! ) ; D-Thr(OBu*) ; D-CysfOBu*); D-His or D-His(Bzi) ; D-Ala, D-Leu, D-Tie, 

25 D-Nle, D-Hol, D-Npg or D-Cha ; D-Phe, D-HPhe, D-Tyr, D-HTyr, D-Trp, D-2MeTrp, 
D-Nal, D-1Nal, D-Bal, D-Pal, D-4Pal, or D-pCIPhe; D-cyclohexadienyl-Gly ; D- 
perhydronaphtyl-Ala ; D-perhydrodiphenyl-Ala or D-APhe optionally substituted by 
an aminotriazolyl group; 

- A7 is Leu, Npg or Cha, which may be N-alpha-substituted by a methyl group; 
30 - Z is GlyNH 2 , azaGlyNH 2 or -NC 2 H 5 . 

27. The pharmaceutical composition according to claim 24 wherein said 
peptide analogue has the formula (SEQ ID N° : 5) : 

pGlu-His-Trp-Ser-Tyr-A6-A7-Arg-Pro-Z (IV) 

in which: 



it • 
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- A6 is (S)-spirolactam-Pro, D-Leu, D-Ala, D-Nal, D-Phe, D-SerpBu*) or D- 

Trp; 

- A7 is Leu, MeLeu, Npg or MeNpg; 

- Z is GlyNH 2) azaGlyNH 2 or -NC 2 H 5 . 

5 1 ^V^>28. The pharmaceutical composition according to one of claims 24 to 27 
^ -^wherein the peptide analogue is selected from the group consisting of leuprorelin, 

[Npg 7 ]-leuprorelin, triptorelin, [Npg 7 ]-triptorelin, goserelin, [Npg 7 ]-goserelin, 

buserelin and [Npg 7 ]-buse\elin. 

29. The pharmaceutical composition according to claim 23 wherein said 
10 peptide analogue has the formula (SEQ ID N° : 6) : 

A1 -A2-A3-A4-A5-A6-A7-A8-Pro-Z (I') 

in which: 

- A1 is pGlu ; D-pGlu ; Sar ; AcSar ; Pro or a derivative thereof ; Ser ; D-Ser ; 
Ac-D-Ser ; Thr ; D-Thr ; Ac-D-Thr ; or an optionally substituted and/or acylated 

15 aromatic D-amino acid; 

- A2 is a direct bond or an optionally substituted aromatic D-amino acid; 

- A3 is an optionally substituted aromatic L- or D-amino acid; 

- A4 is Ala, Ser, D-Ser, MeSer, SerfOBu*), Ser(OBzl) or Thr; 

- A5 is an optionally substituted aromatic L-amino acid or an optionally 
20 substituted basic L- or D-amino acid; 

- A6 is Gly ; (S)-spirolactam-Pro ; D-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D- 
Asn ; D-Pen ; D-(S-Me)Pen ; D-(S-Et)Pen ; D-Ser(OBu l ) ; D-Asp(OBu l ) ; D-Glu(0- 
Bu 1 ) ; D-Thr(0-Bu l ) ; D-CysfO-Bu 1 ) ; D-Ser(O-Ri) where Ri is a sugar moiety ; an 
aliphatic D-amino acid with a (Ci-Cajalkyl or a (C 3 -C 6 )cycloalkyl side chain ; an 

25 optionally substituted aromatic D-amino acid ; D-cyclohexadienyl-Gly ; D- 
perhydronaphthyl-Ala ; D-perhydrodiphenyl-Ala ; or an optionally substituted basic 
L- or D-amino acid; 

- A7 is a linear, branched or cyclic aliphatic L-amino acid of 3 to 20 carbon 
atoms which may be N-alpha-substituted by a (CVC^alkyl group optionally 

30 substituted by one or several fluorine atoms; 

- A8 is an optionally substituted basic L- or D-amino acid; 

- Z is GlyNH 2 or D-AlaNH 2 . 

30. The pharmaceutical composition according to claim 29 wherein the 
peptide analogue has the formula (SEQ ID N° : 7): 
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Ac-D-Nal-D-pCIPhe-D-Pal-Ser-A5-A6-A7-A8-Pro-D-AlaNH 2 (ll') 
in which : 

- A5 is Tyr, HTyr, MeTyr, MeHTyr, NicLys or IprLys; 

- A6 is (S)-spirolactam-Pro, D-Arg, D-NicLys, D-lprLys, D-Cit, D-HCit or D- 

Asn; 

- A7 is Leu, MeLeu, Npg or MeNpg; 

- A8 is Arg, NicLys or IprLys. 
The pharmaceutical composition according to claim 29 or 30 wherein 

3 ^the peptiite analogue is selected from the group consisting of antide, [Npg 7 ]-antide, 

10 cetrorelix, [Klpg 7 ]-cetrorelix, abarelix and [Npg 7 ]-abarelix. 

32. \The pharmaceutical composition according to one of claims 21 to 31 
wherein the cncyclodextrin derivative is selected from the group consisting of 
methylated \a-cyclodextrin, hexakis(2,3,6-tri-0-methyl)-a-cyclodextrin ) 
carboxymethylated orcyclodextrin and phosphated a-cyclodextrin. 
15 33. The pharmaceutical composition according to one of claims 21 to 32 

comprising a-cyclodextrin or hexakis(2,3,6-tri-0-methyl)-a-cyclodextrin in 
combination with the LH-RH^eptide analogue. 

34. The pharmaceutical composition according to one of claims 21 to 33 



which further comprises a protease inhibitor and/or an absorption enhancer. 
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32. The pharmaceutical composition according to one of claims 2"MoJ1jfiihsfeirrme o- 
cyclodextrin derivative is selected from the group cons^jjU*^^ a-cyclodextrin, 
hexakis(2,3,6-tri-O-methy0-a-cyclodextrin, ca&ex^^ed a-cyclodextrin and 
phosphated a-cyclodextrin. 

33. The pharmaceuticaPcoTr^osition according to claim 32 wherein the a-cydodextrin 
derivative is he^aWs^,6-tri-0-methyl)-a-cyclodextrin. 

34. -r>^SaTmaceutical composition according to one of claims 21 to 33 which further 
^ses a prot ease inhibitor and/or an absorption enhancer. . . 

<|A A method of enhancing the biological activity of a LH-RH peptide analogue which 

S comprises orally administering to a patient in need thereof a therapeutically effective amount 
of said analogue in combination with a-cyclodextrin or a derivative thereof. 
36. The method according to claim 35, wherein said peptide analogue has the formula 
(SEQIDN°:1): 

A1-A2-A3-A4-A5-A6-A7-A8-Pro-Z (A) 

in which : 

- A1 is pGlu ; D-pGlu ; Sar ; AcSar ; Pro or a derivative thereof ; Ser ; D-Ser ; Ac-D-Ser ; Thr 
; D-Thr ; Ac-D-Thr ; or an aromatic D-amino acid which may be acylated; 

- A2 is a direct bond ; His ; or an aromatic D-amino acid; 

- A3 is an aromatic L- or D-amino acid; 

- A4 is Ala, Ser, D-Ser, MeSer, Ser(OBut), Ser{OBzl) or Thr, 

- A5 is an aromatic L-amino acid or a basic L- or D-amino acid ; 

- A6 is Gly ; (S)-spirolactam-Pro ; D-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D-Asn ; D-Pen ; D- 
(S-Me)Pen ; D-(S-Et)Pen ; D-Ser(OBu') ; D-AspfOBu 1 ) ; D-G.u(OBu«) ; D-ThKOBu') ; D- 
CysCOBi/) ; D-Ser(ORi) where R, is a sugar moiety ; an aza-amino acid ; D-His which may 
be substituted on the imidazole ring by a (C 1 -C 6 )alkyl, a (C^acyl or a benzyl group ; an 
aliphatic D-amino acid with a (C-CeJalkyl or a (C^cycloalkyl side chain ; an aromatic D- 
amino acid ; D-cyclohexadienyl-Gly ; D-perhydronaphthyl-Ala ; D-perhydrodiphenyl-Ala ; or a 
basic L- or D-amino acid; 

- A7 is a linear, branched or cyclic aliphatic L-amino acid of 3 to 20 carbon atoms which may 
be N-al P ha-substituted by a (C^alkyl group optionally substituted by one or several 
fluorine atoms ; 

- A8 is a basic L- or D-amino acid; 

- Z is GlyNH 2 ; D-AlaNH 2 ; azaGlyNH 2 ; or a group -NHR 2 where R 2 * a (C t -C 4 )alkyl which 
may be substituted by an hydroxy or one or several fluorine atoms ; a (Ca-CeJcycloalkyl ; or a 
heterocyclic radical selected from morpholinyl, pyrrolidinyl and piperidyl. 
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37. The method according to claim 36 wherein said peptide analogue has the formula 
(SEQ ID N° : 2) : 

A1-His-A3-A4-A5-A6-A7-A8-Pro-Z (I) 

in which: 

- A1 is pG'u. Sar or AcSar; 

- A3 is an aromatic L-amino acid; 

- A4 is Ala, Ser, D-Ser, MeSer, SerpBu 1 ), Ser(OBzO or Thr; 

- A5 is an aromatic L-amino acid ; 

- A6 is Gly ; D-Pro ; (S)-spirolactam-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D-Pen ; D-(S- 
Me)Pen ; D-(S-Et)Pen ; D-Ser(OBu') ; D-AspfOBu 1 ) ; D-GlufOBu 1 ): ; D-ThrfOBu 1 ) ; D- 
Cys(OBu') ; D-Ser(OR,) where Ri is a sugar moiety ; an aza-amino acid ; D-His which may 
be substituted on the imidazole ring by a (C,-C 6 )alkyl or a benzyl group ; an aliphatic D- 
amino acid with a (d-QOaikyl or a (C3-C 6 )cycloalkyl side chain ; an aromatic D-amino acid ; 
D-cyclohexadienyl-Gly ; D-perhydronaphtyl-Ala ; D-perhydrodiphenyHAIa ; or a basic D- 
amino acid; 

- A7 is a linear, branched or cyclic aliphatic L-amino acid of 3 to 20 carbon atoms which may 
be N-alpha-substituted by a (d-C^alkyi group optionally substituted by one or several 
fluorine atoms; 

- A8 is a basic L-amino acid; 

- Z is GlyNH 2 ; azaGlyNH 2 ; or a group -NHR 2 where R 2 is a (d-CjOalkyl which may be 
substituted by an hydroxy or one or several fluorine atoms ; a (C4-C 6 )cycloalkyl ; or a 
heterocyclic radical selected from morpholinyl, pyrrolidinyl and piperidylJ 

38. The method according to claim 37 wherein said peptide analogue has the formula 
(SEQ ID N° : 3) : 

pGlu-His-A3-Ser-A5-A6-A7-Arg-Pro-Z (II) 
in which A7 is Leu, Tie, Nle, Hoi, Npg, Cha or Ada, which may be N-appha-substituted by a 
methyl or ethyl group optionally substituted by one or several fluorine atoms. 

39. The method according to claim 37 wherein said peptide analogue has the formula 
(SEQ ID N° : 4) : 

pGlu-His-A3-Ser-A5-A6-A7-Arg-Pro-Z (111) 

in which: 

- A3 and A5 are each independently Phe, Tyr, Trp, 2MeTrp, HPhe, HTyr, Nal, 1Nal. Bal, Pal, 
4Pal, or pCIPhe ; 

- A6 is (S)-spirolactam-Pro ; Gly; D-Pro ; D-SerpBu*) ; D-Asp(OBu^ ; D-Glu(OBu l ) ; D- 
ThrfOBu 1 ) ; D-Cys(OBu l ); D-His or D-His(Bzl) ; D-Ala, D-Leu, D-Tle, D-Nle, D-Hol, D-Npg or 



D-Cha ; D-Phe, D-HPhe, D-Tyr, D-HTyr, D-Trp, D-2MeTrp, D-Nal, D-1jNal, D-Bal, D-Pal, D- 
4Pal, or D-pCIPhe; D-cyclohexadienyl-Gly ; D-perhydronaphtyl-Ala ; D^perhydrodiphenyl-Ala 
; or D-APhe optionally substituted by an aminotriazolyl group ; 

- A7 is Leu, Npg or Cha, which may be N-alpha-substituted by a methyllgroup; 

- Z is GlyNH 2 ; azaGlyNH 2 or -NC 2 Hs- 

40. The method according to claim 37 wherein said peptide analogue has the formula 
(SEQ ID N° : 5) : 

pGlu-His-Trp-Ser-Tyr-A6-A7-Arg-Pro-Z (IV) 

in which: 

- A6 is (S)-spirolactam-Pro, D-Leu, D-Ala, D-Nal, D-Phe, D-Ser(OB U t) or D-Trp; 

- A7 is Leu, MeLeu, Npg or MeNpg; 

- Z is GlyNH 2 ; azaGlyNH 2 or -NC 2 H 5 . 

-7-^41. The method according to one of claims 37 to 40 wherein the ! peptide analogue is 
y$/ selected from the Voup consisting of leuprorelin, [Npg7]-leuprorelin, triptorelin, [Npg 7 ]- 
triptorelin, goserelin, [tapg 7 ]-gosereiin, buserelin and [Npg 7 ]-buserelin. 
42. The method according to claim 36 wherein said peptide analogue has the formula 
(SEQ ID N° : 6) : 

A1-A2-A3-A4-A5-A6-A7-A8-Pro-Z (!') 

in which: 

- A1 is pGlu ; D-pGlu ; Sar ; AcSar ; Pro or a derivative thereof ; Ser ; D-Ser ; Ac-D-Ser ; Thr 
; D-Thr ; Ac-D-Thr ; or an aromatic D-amino acid which may be acylated; 

- A2 is a direct bond or an aromatic D-amino acid; 

- A3 is an aromatic L- or D-amino acid; 

- A4 is Ala, Ser, D-Ser, MeSer, Ser(OBu*), Ser(OBzl) or Thr; 

- A5 is an aromatic L-amino acid or a basic L- or D-amino acid; 

- A6 is Gly ; D-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D-Asn ; D-Pen ; :D-(S-Me)Pen ; D-(S- 
Et)Pen ; D-Ser(OBu ! ) ; D-AspfOBu 1 ) ; D-GlufO-Bu 1 ) ; D-Thrp-Bu 1 ) ; D-Qys(0-Bu«) ; D-Ser(f> 
R,) where R, is a sugar moiety ; an aliphatic D-amino acid with a Pi-C 8 )alkyl or a (C3- 
C 6 )cycloalkyl side chain ; an aromatic D-amino acid ; D-cyclohexadienyl-Gly ; D- 
perhydronaphthyl-Ala ; D-perhydrodiphenyl-Ala ; or a basic L- or D-amino acid; 

- A7 is a linear, branched or cyclic aliphatic L-amino acid of 3 to 20 carbon atoms which may 
be N-alpha-substituted by a (C-C^alkyl group optionally substitute^ by one or several 
fluorine atoms; 

- A8 is a basic L- or D-amino acid; 
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- Z is GlyNH 2 or D-AlaNH 2 . 

43. The method according to claim 42 wherein the peptide analogue has the formula 
(SEQ ID N° : 7): 

Ac-D-Nal-D-paPhe-D-Pal-Ser-A5-A6-A7-A8-Prc-D-AlaNH 2 (II 1 ) 

in which : 

- A5 is Tyr, HTyr, MeTyr, MeHTyr, NicLys or IprLys; 

- A6 is (S)spirolactam-Pro, D-Arg, D-NicLys, D-lprLys, D-Cit, D-HCttor D-Asn; 

- A7 is Leu, MeLeu, Npg or MeNpg; 

- A8 is Arg, NicLys or IprLys. 
The method according to claim 42 or 43 wherein the peptide analogue is selected 

from the grou\ consisting of antide, [Npg7]-antide ) cetrorelix, [Npg7]-cetrorelix, abarelix and 
[Npg 7 ]-abarelbc\ 

45. The method according to one of claims 35 to 44 wherein the o-dydodextrin derivative 
is selected from\he group consisting of methylated a-cyclodextrini hexakis(2,3,6-tri-0- 
methyl)-a-cyclodextV carboxymethylated o-cyclodextrin and phosphated a-cyclodextrin. 

46. The methodX according to claim 45 wherein the a-cyclodextrin derivative is 
hexakis(2,3,6-tri-0-methyl)-a-cyclodextrin. 

@ A method of treating a disease wherein a LH-RH agonist or antagonist action is 
, required which comprises orally administering to a patient in need thereof a therapeutically 
* effective amount of a LH-RH peptide analogue in combination with a-cyclodextrin or a 
derivative thereof, wherein said peptide analogue has the formula (SEQ ID N° : 1 ) : 
^ A1-A2-A3-A4-A5-A6-A7-A8-Pro-Z (A) 

in which 

- A1 is pGlu ; D-pGlu ; Sar ; AcSar ; Pro or a derivative thereof ; Ser ; DrSer ; Ac-D-Ser ; Thr 
; D-Thr ; Ac-D-Thr ; or an aromatic D-amino acid which may be acylated; 

- A2 is a direct bond ; His ; or an aromatic D-amino acid; 

- A3 is an aromatic L- or D-amino acid; 

- A4 is Ala, Ser, D-Ser, MeSer, SerfOBu*), Ser(OBzl) or Thr; 

- A5 is an aromatic L-amino acid or a basic L- or D-amino acid ; 

- AS is Gly ; (S)-spirolactam-Pro ; D-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met!; D-Asn ; D-Pen ; D- 
(S-Me)Pen ; D-(S-Et)Pen ; D-SerfOBu 1 ) ; D-Asp^Bu 1 ) ; D-GMOBu 1 } ; D-ThrfOBu 1 ) ; D- 
Cys(OBu l ) ; D-Ser(ORi) where R, is a sugar moiety ; an aza-amino acid ; D-His which may 
be substituted on the imidazole ring by a (d-C^alkyl, a (QrC^acyl or a benzyl group ; an 
aliphatic D-amino acid with a (C-CeJalkyl or a (CVC^cycloalkyl side chain ; an aromatic D- 
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amino acid ; D-cydohexadienyl-Gly ; D-pemydronaphthyi-Ala ; D-perhydrodiphenyl-Ala ; or a 
basic L- or D-amino acid; 

- A7 is a linear, branched or cycfic aliphatic L-amino acid of 3 to 20 carbon atoms which may 
be N-alpha-substituted by a (Ci-C 4 )alkyl group optionally substituted by one or several 
fluorine atoms ; 

- AS is a basic L- or D-amino acid; 

- Z is GlyNH 2 ; D-AlaNH 2 ; azaGlyNH 2 ; or a group -NHR 2 where R 2 is a (C,-C 4 )allcyl which 
may be substituted by an hydroxy or one or several fluorine atoms ; a (C3-C 6 )cycloalkyl ; or a 
heterocyclic radical selected from morpholinyl, pyrrolidinyl and piperidyl. 

48. The method according to claim 47 wherein said peptide analogue has the formula 
(SEQ ID N° : 2) : 

A1-His-A3-A4-A5-A6-A7-A8-Pro-Z (I) 

in which: 

- A1 is pGlu, Sar or AcSar, 

- A3 is an aromatic L-amino acid; 

- A4 is Ala, Ser, D-Ser, MeSer, Ser(OBu l ), Ser(OBzl) or Thr; 

- A5 is an aromatic L-amino acid ; 

- A6 is Gly ; D-Pro ; (S)-spirolactam-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D-Pen ; D-(S- 
Me)Pen ; D-{S-Et)Pen ; D-SerfOBu') ; D-AspfOBu 1 ) ; D-GlufOBu*) ; D-ThrpBu 1 ) ; D- 
Cys(OBu') ; D-Ser(OR0 where R, is a sugar moiety ; an aza-amino acjid ; D-His which may 
be substituted on the imidazole ring by a (d-OOalkyl or a benzyl group ; an aliphatic D- 
amino acid with a (d-C^alkyl or a (C3-C 6 )cycloalkyl side chain ; an arqmatic D-amino acid ; 
D-cyclohexadienyl-Gly ; D-perhydronaphtyl-Ala ; D-perhydrodiphenyl-'Ala ; or a basic D- 
amino acid; 

- A7 is a linear, branched or cyclic aliphatic L-amino acid of 3 to 20 carbon atoms which may 
be N-alpha-substituted by a (C-C«)alkyl group optionally substituted by one or several 
fluorine atoms; 

- A8 is a basic L-amino acid; 

- Z is GlyNH 2 ; azaGlyNH 2 ; or a group -NHR 2 where R 2 is a (C,-C 4 )alkyl which may be 
substituted by an hydroxy or one or several fluorine atoms ; a (CarCeJcycloalkyI ; or a 
heterocyclic radical selected from morpholinyl, pyrrolidinyl and piperidyl. 

49. The method according to claim 48 wherein said peptide analogue has the formula 
(SEQ ID N° : 3) : 

pGlu-His-A3-Ser-A5-A6-A7-Arg-Pro-Z (B) 
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in which A7 is Leu, Tie, Nle, Hoi, Npg, Cha or Ada, which may be N-alpha-substituted by a 
methyl or ethyl group optionally substituted by one or several fluorine atoms. 
50. The method according to claim 48 wherein said peptide analogue has the formula 
(SEQ ID N° : 4) : 

pGlu-His-A3-Ser-A5-A6-A7-Arg-Pro-Z (Ml) 

in which: 

- A3 and A5 are each independently Phe, Tyr, Trp, 2MeTrp, HPhe, HTyr, Nal, iNal, Bal, Pal, 
4Pal, or pCIPhe ; 

- A6 is (S)-spirolactam-Pro ; Gly; D-Pro ; D-Ser(OBu') ; D-Asp(OBu!) ; D-GMOBu 1 ) ; D- 
Thr(OBu , ) ; D-CysfOBu 1 ); D-His or D-His(Bzl) ; D-Ala, D-Leu, D-Tle, D^NIe, D-Hol, D-Npg or 
D-Cha ; D-Phe, D-HPhe, D-Tyr, D-HTyr, D-Trp, D-2MeTrp, D-Nal, D-1Nal, D-Bal, D-Pal, D- 
4Pal, or D-pCIPhe; D-cyclohexadienyl-Gly ; D-perhydronaphtyl-Ala ; D^erhydrodiphenyl-Ala 
; or D-APhe optionally substituted by an aminotriazolyl group ; 

- A7 is Leu, Npg or Cha, which may be N-alpha-substituted by a methyl group; 

- Z is GlyNH 2 ; azaGlyNH 2 or -NC 2 H S . 

51. The method according to claim 48 wherein said peptide analogue has the formula 
(SEQ ID N° : 5) : 

pGlu-His-Trp-Ser-Tyr-A6-A7-Arg-Pro-Z (IV) 

in which: 

- AS is (S)-spirolactam-Pro, D-Leu, D-Ala, D-Nal, D-Phe, D-Ser(OBu*) or D-Trp; 

- A7 is Leu, MeLeu, Npg or MeNpg; 

- Z is GlyNH 2 ; azaGlyNH 2 or -NC 2 H 5 . 

52. The method according to one of claims 48 to 51 wherein the" peptide analogue is 
selected from the group consisting of leuprorelin, [Npg 7 ]-leuprorelih, triptorelin, [Npg 7 ]- 
triptorelin, goserefln, [Npg 7 ]-goserelin, buserelin and [Npg 7 ]-buserelin. . 

53. The methody according to claim 47 wherein said peptide analojgue has the formula 
(SEQ ID N° : 6) 

A1-A2-A3-A4-A5-A6-A7-A8-Pro-Z (!') 

in which: 

- A1 is pGlu ; D-pGlu ; sY ; AcSar ; Pro or a derivative thereof ; Ser ; D-Ser ; Ac-D-Ser ; Thr 
; D-Thr ; Ac-D-Thr ; or an Womatic D-amino acid which may be acylated; 

- A2 is a direct bond or an aromatic D-amino acid; 

- A3 is an aromatic L- or D-amino acid; 

- A4 is Ala, Ser, D-Ser, MeSir, Ser(OBu*), Ser(OBzl) or Thr; 





- A5 is an aromatic L-amino acid or a basic L- or D-amino acid; 

- A6 is Gly ; D-Pro ; D-Ser ; D-Thr ; D-Cys ; D-Met ; D-Asn ; D-Pen ;• D-(S-Me)Pen ; D-(S- 
Et)Pen ; D-SerPBu 1 ) ; D-AspfOBu 1 ) ; D-GlufO-Bu 1 ) ; D-Thr(0-Bu t ) ; D-^ysO-Bu 1 ) ; D-Ser(0- 
RO where Pm is a sugar moiety ; an aliphatic D-amino acid with a (d-QOalkyl or a (C3- 
C 6 )cycloalkyl side chain ; an aromatic D-amino acid ; D-cyclcihexadienyl-Gly ; D- 
perhydronaphthyl-Ala ; D-perhydrodiphenyl-Ala ; or a basic L- or D-amii|io acid; 

- A7 is a linear, branched or cyclic aliphatic L-amino acid of 3 to 20 carbon atoms which may 
be N-alpha-substituted by a (C,-C 4 )alkyl group optionally substituted by one or several 
fluorine atoms; 

- A8 is a basic L- or D-amino acid; 

- Z is GtyNHz or D-AlaNH 2 . 

54. The method according to claim 53 wherein the peptide analpgue has the formula 
(SEQ ID N° : 7): 

Ac-D-Nal-D-pCIPhe-D-Pal-Ser-A5-A6-A7-A8-Pro-D-AlaNH 2 (II') 

in which : 

- A5 is Tyr, HTyr, MeTyr, MeHTyr, NicLys or IprLys; 

- A6 is (S)spirolactam-Pro, D-Arg, D-NicLys, D-lprLys, D-Cit, D-HCit or D-Asn; 

- A7 is Leu, MeLeu, Npg or MeNpg; 

- A8 is Arg, NicLys or IprLys. 

S. The method according to claim 53 or 54 wherein the peptide analogue is selected 
from the group\»nsisting of antide, [Npg7]-antide, cetroreiix, [Npg 7 ]-c#rorelix, abarelix and 
[Npg 7 ]-abarelix. 

56. The method\according to one of claims 47 to 55 wherein the a-qyclodextrin derivative 
is selected from thk group consisting of methylated a-cyclodextrin> hexakis(2,3,6-tri-0- 
methyl)-a-cyclodextrin>carboxymethylated a-cyclodextrin and phosphated a-cyclodextrin. 

57. The method according to claim 56 wherein the a-cydodextrin derivative Is 
hexakis(2,3,6-tri-O-methy0-<x-cyclodextrin. 

The rrWiod according to one of claims 47 to 57 for the treatment or prevention of 
breast cancer .\. 

59. The method according to claim 58 which further comprises the sequential, parallel or 
over a period of time administration of at least one compound selected from the group 
consisting of an antiestrogen, an aromatase inhibitor and a C17-20 lyase inhibitor. 

The method according to one of claims 47 to 57 for the treatment or prevention of 
prostate cancer or benign prostatic hypertrophy. 





\ ^ 

61 . The method according to claim 60 which further comprises the sequential, parallel or W j 
over a period of time administration of at least one compound selected from the group W>,S^ 
consisting of an antiandrogen, a 5a-reductase inhibitor and a C 17 -2o lyade inhibitor. J ^ 

The method according to one of claims 47 to 61 wherein th^ peptide analogue is 
delivered to theygastrointestinal tract of the patient 



